The vast majority of optically identified active galactic nuclei (AGNs) in the local Universe reside in host galaxies with prominent bulges, supporting the hypothesis that black hole formation and growth is fundamentally connected to the build-up of galaxy bulges. However, recent mid-infrared spectroscopic studies with Spitzer of a sample of optically "normal" late-type galaxies reveal remarkably the presence of high-ionization [NeV] lines in several sources, providing strong evidence for AGNs in these galaxies. We present follow-up X-ray observations recently obtained with XMM-Newton of two such sources, the late-type optically normal galaxies NGC 3367 and NGC 4536. Both sources are detected in our observations. Detailed spectral analysis reveals that for both galaxies, the 2-10 keV emission is dominated by a power law with an X-ray luminosity in the L 2−10keV ∼ 10 39 -10 40 ergs s −1 range, consistent with low luminosity AGNs. While there is a possibility that X-ray binaries account for some fraction of the observed X-ray luminosity, we argue that this fraction is negligible. These observations therefore add to the growing evidence that the fraction of late-type galaxies hosting AGNs is significantly underestimated using optical observations alone. A comparison of the midinfrared [NeV] luminosity and the X-ray luminosities suggests the presence of an additional highly absorbed X-ray source in both galaxies, and that the black hole masses are in the range of 10 5 -10 7 M ⊙ for NGC 3367 and 10 4 -10 6 M ⊙ for NGC 4536.
INTRODUCTION
The discovery that at the heart of virtually all earlytype galaxies in the local Universe lies a massive nuclear black hole strongly suggests that black holes play a pivotal role in the formation and evolution of galaxies. The well-known correlation between the black hole mass, M BH , and the host galaxy stellar velocity dispersion σ ⋆ (Gebhardt et al. 2000; Ferrarese & Merritt 2000) suggests an intimate connection between black hole growth and the build-up of galaxy bulges, a connection that is reinforced by the fact that the vast majority of optically-identified active galactic nuclei (AGN) are found in early type hosts (e.g. Heckman 1980; Ho, Filippenko, & Sargent 1997, henceforth H97) .
However, a number of recent studies have now shown that determining if AGNs reside in low-bulge galaxies cannot be definitively answered with only optical observations (e.g. Satyapal et al. 2007 Satyapal et al. , 2008 Satyapal et al. , 2009 Ghosh et al. 2008; Desroches & Ho 2009 ). The problem arises because a putative AGN in a galaxy with a minimal bulge is likely to be energetically weak and deeply embedded in the center of a dusty late-type spiral. As a result, the optical emission lines can be dominated by the emission from star forming regions, severely limiting the diagnostic power of optical surveys in determining the incidence of AGNs in low-bulge systems. In a recent mid-infrared spectroscopic study with Spitzer of a sample of optically "normal" late-type galaxies, we found remarkably the presence of high-ionization [NeV] lines in a significant number of sources, providing strong evidence for AGNs in these galaxies, and suggesting that the AGN detection rate in late-type (Sbc or later) galaxies is possibly more than 4 times larger than what optical spectroscopic studies alone indicate . While the detection of a [NeV] line strongly suggests that these galaxies harbor an AGN, [NeV] emission can originate in shock-heated gas produced by starburstdriven winds (Contini 1997) . X-ray detection would provide corroborating evidence and strengthen the case for the presence of an AGN based on the luminosity and spectrum of the source.
X-ray observations arguably represent one of the most effective means to confirm the existence of an AGN and to investigate the AGN properties since: 1) Unlike the IR emission line features that probe lower density gas at larger distances from the black hole, X-rays are produced (and reprocessed) in the inner hottest nuclear regions where accretion occurs. 2) The penetrating power of (hard) X-rays allows them to carry information from the inner core of the galaxy without being significantly affected by absorption, and to probe the presence of the putative torus (provided that N H < 10 24 cm −2 ). 3) Xrays are far less affected by the host galaxy contamination than optical radiation. 4) The hard X-rays (2-10 keV) can more robustly constrain the bolometric luminosity of the AGN.
In this paper, we present a pilot study with XMMNewton observations of NGC 3367 (D=43.6Mpc) (Tully 1988) and NGC 4536 (D=17.7Mpc) (Saha et al. 2006) which are two of the late-type galaxies in our Spitzer sam-ple showing robust evidence for a [NeV] line. The distance of NGC 4536 determined by use of Cepheids, is significantly higher than reported by Tully (1988) , yielding larger luminosities in all bands which are more consistent with an AGN. Among the galaxies with [NeV] detections, these 2 galaxies have optical spectra in the extreme HII-region range, indicating that there is absolutely no hint of an AGN based on their optical spectra. Both galaxies are isolated very low bulge systems; deep HST imaging of NGC 4536 for example, shows no evidence for a classical bulge but instead reveals a surface brightness profile consistent with a pseudo-bulge that exhibits spiral structure (Fisher 2006a) . The presence of AGNs in these systems is indeed highly surprising.
OBSERVATIONS AND DATA REDUCTION PROCEDURE
We observed our 2 targets with XMM-Newton in June, 2008. The nominal durations range between 27 and 34 ks (NGC 3367 -MOS: 34ks, PN: 32ks; NGC 4536 -MOS: 28ks, PN: 27ks). All of the EPIC cameras (Strüder et al. 2001; Turner et al. 2001) were operated in full-frame mode with the medium filter because of the presence of bright nearby sources in the field of view. As a precaution, for NGC 3367 and NGC 4536 the MOS cameras were operated in small window mode to prevent photon pile-up. The recorded events were screened to remove known hot pixels and other data flagged as bad; only data with FLAG=0 were used.
The data were processed using the latest CCD gain values. For the temporal and spectral analysis, events corresponding to pattern 0-12 (singles, doubles, triples, and quadruples) in the MOS cameras and 0-4 (singles and doubles only, since the pn pixels are larger) in the pn camera were accepted. Arf and rmf files were created with the XMM-Newton Science Analysis Software (SAS) 7.1. Investigation of the full-field light curves revealed the presence of several background flares for NGC 3367 and NGC 4536. These time intervals were excluded, reducing the effective total exposures time to the values reported in Table 1 . The nuclear X-ray sources in NGC 3367 and NGC 4536 are wellseparated from other field X-ray sources in the X-ray images ( Figure 1 ) and extraction radii used for source spectra and light curves are 30 ′′ in both cases. For reference, 10 ′′ correspond to 2.11 kpc for NGC 3367, and 0.89 kpc for NGC 4536. The derived X-ray positions for the central sources are 10h46m35s +13d44m59s and 12h34m27s +02d11m16s for NGC 3367 and NGC 4536 respectively. These positions are consistent with the positions of the optical nuclei taken from NED based on SDSS images (10h46m34.954s +13d45m03.09s and 12h34m27.050s +02d11m17.29s for NGC 3367 and NGC 4536 respectively). There are also off nuclear X-ray sources seen in Figure 1 which are not investigated in this paper. Background spectra and light curves were extracted from source-free circular regions on the same chip as the source, with extraction radii ∼2 times larger than those used for the source. There are no signs of pile-up in the pn or MOS cameras according to the SAS task epatplot. The RGS data have signal-to-noise ratio (S/N ) that is too low for a meaningful analysis.
The observation log with dates of the observations, EPIC net exposures, and the average count rates are reported in Table 1 . The spectral analysis was performed using the XSPEC v.12.3.1 software package (Arnaud 1996; Dorman & Arnaud 2001) . The EPIC data have been rebinned in order to contain at least 20 counts per channel, depending on the brightness of the source. The errors on spectral parameters are at 90% confidence level for one interesting parameter (∆χ 2 = 2.71).
RESULTS

X-Ray Spectral Analysis
We fitted the EPIC spectral data in the 0.3 -10 keV range. To analyze the spectral data we first attempted to find the best-fit model for the pn data, which would then be applied to the MOS1 and MOS2 data. For NGC 3367 we fitted the data with a simple power law with galactic absorption which did not provide an acceptable fit. Positive residuals at low energy suggest the addition of a thermal component which provided an acceptable fit with a χ 2 red = 1.34 for 88 degrees of freedom. Allowing the column density to vary or adding additional absorption components did not improve the fit. Therefore we determined that the best-fit model shown in Figure 2 was produced by a power law with an added thermal component. The model provided a kT value of 0.64 ± 0.03 keV for the thermal component and a photon index value of 2.15 ± 0.08. Applying this model to the pn, MOS1, and MOS2 data resulted in a good fit with a χ 2 red = 1.25 for 140 degrees of freedom. A summary of the results is shown in Table 2 . !" We then determined the contribution of the components to the overall flux by evaluating each component separately. Removing the power-law component and leaving the thermal component gave fluxes of 6.3 × 10 −14 and 1.7 × 10 −15 ergs cm −2 s −1 for the 0.3-2 keV and the 2-10 keV ranges respectively. Restoring the power-law component and removing the thermal component gave fluxes of 6.0×10 −14 and 9.1×10 −14 ergs cm −2 s −1 for the 0.3-2 keV and the 2-10 keV ranges respectively. From these values it can be determined that the power-law component dominates in the 2-10 keV energy range with 98% of the luminosity.
For NGC 4536 we again fitted the data with a simple power law with galactic absorption which also did not result in an acceptable fit. As before, we then added a thermal component, which resulted in an acceptable fit with a χ 2 red = 1.37 for 70 degrees of freedom. Next we added an absorber at the position of the source, which further improved the fit to a χ 2 red = 1.23 for 69 degrees of freedom. The best-fit model included a thermal component with a kT value of 0.58±0.03 keV, a photon index value of 2.30±0.26, and an absorber with N H = (1.14±0.4)×10 21 cm −2 . Applying this model to the pn, MOS1, and MOS2 data resulted in a reasonably good fit with a χ 2 red = 1.24 for 106 degrees of freedom.
Lastly we determined the contribution of the different components to the overall flux. Removing the powerlaw component and leaving the thermal component gave fluxes of 5.5×10 −14 and 1.7×10 −15 ergs cm −2 s −1 for the 0.3-2 keV and the 2-10 keV ranges respectively. Restoring the power-law component and removing the thermal component gave fluxes of 6.1×10 −14 and 6.0×10 −14 ergs cm −2 s −1 for the 0.3-2 keV and the 2-10 keV ranges respectively. From these values we again determined that the power-law component dominates in the 2-10 keV range with 98% of the luminosity.
3.2. X-Ray Temporal Analysis Since in general the X-ray variability is one of the defining properties of AGNs, it is important to investigate the temporal properties of NGC 3367 and NGC 4536. We studied the short-term variability of both sources using EPIC pn data with time-bins of 1000 s. Figure 3 shows the EPIC time series in the 0.3-10 keV band. A visual inspection of Figure 3 reveals that the average count rate of NGC 3367 is smaller than the one of NGC 4536 by a factor of ∼10, and suggests that low-amplitude flux changes might be present in both light curves. However, a formal analysis based on a χ 2 test indicates that there is statistically significant variability only in NGC 4536 (P χ 2 ≃ 9%), while no significant variability (P χ 2 ≃ 83%) is detected in NGC 3367.
UV -Optical Data
The OM allows us to simultaneously investigate the optical-UV properties of NGC 3367 and NGC 4536. In the case of these galaxies, the AGN is of low luminosity and furthermore obscured in the optical. It is thus likely that the optical-UV emission is dominated by star formation in the host galaxy in addition to being attenuated by dust. Nonetheless, we compare the UV-X-ray properties of NGC 3367 and NGC 4536 to optically identified more powerful AGNs to see if they are similar. In particular, we can compare the broadband spectral index α OX between our galaxies and optically identified AGNs. Using a sample of 333 optically selected Seyferts, Steffen et al. (2006) found that the broadband spectral index α OX are highly correlated with the UV monochromatic luminosity. For our sample, we apply the same approach by computing the spectral index, α OX = log(l (Tananbaum et al. 1979) , where l ν is the monochromatic luminosity in units of erg s −1 Hz −1 . This is then plotted against the UV monochromatic luminosity. The 2500Å flux is obtained by converting the flux measured in the UVM2 band (2310Å) assuming a typical slope of 0.7 (f ν ∝ ν −0.7 ). Different extinction prescriptions were tested to account for the reddening in the UV band; the Small Magellanic Cloud extinction law was finally used for NGC 3367 and NGC 4536 (see Gliozzi et al. 2008 The values of α OX for our sample are shown superimposed to the best-fit linear regression found by Steffen et al. (2006) in Figure 4 . As can be seen from the figure, NGC 3367 and NGC 4536 are clear outliers to the relation and are underluminous in the X-ray as compared to the sample of Seyferts. A possible explanation for this discrepancy may be that optical and UV emission is dominated by star formation. This is reinforced by the fact that these objects are optically classified as H II galaxies, suggestive of nuclear star formation.
PREVIOUS OBSERVATIONS OF NGC 3367 AND NGC
4536
NGC 3367 is an isolated face-on Sc barred galaxy (de Vaucouleurs et al. 1976 ) that is optically classified as an HII galaxy (H97). Although optically there is no hint of an AGN, radio observations reveal a bipolar synchrotron outflow from an unresolved compact nucleus with a diameter <65 pc (García-Barreto et al. 2002) , and the possibility of two lobes straddling the nucleus and extending up to 12 kpc (García-Barreto et al. The higher spectral index assumed is that measured for the core at matched lower resolution (4.5 ′′ ) between 1.4 GHz (as published in García-Barreto et al. (1998) and 8.5 GHz, the latter being newly determined from our analysis of an archival VLA dataset (program AK550). However this spectral measurement may be dominated by diffuse emission surrounding the core as seen in the maps from García-Barreto et al. (1998) . In a study of M81, another low luminosity AGN, α = 0-0.3 has been observed (Markoff et al. 2008) . The central stellar velocity dispersion is 61.2 ± 10.1 km s −1 ). In the MIR Spitzer observation of NGC 3367 the [NeV] lines at 14.3 µm and 24.3 µm were detected . The detected fluxes of these lines were 1.2 ± 0.3 and 0.93 ± 0.24 10 −22 W cm −2 respectively. The aperture from which the [NeV] 14.3 m line was detected corresponds to a projected size of ∼1 × 2.4 kpc. Photoionization models of mid-infrared finestructure line fluxes suggests that about 10 to 30 percent of the total bolometric luminosity of the galaxy may attributed to the AGN.
NGC 4536 is a barred late-type spiral SABbc (de Vaucouleurs et al. 1976 ) optically classified as an HII galaxy (H97). HST imaging shows no evidence of a classical bulge, but has a surface brightness profile consistent with a pseudo-bulge that appears to exhibit spiral structure (Fisher 2006b ). To the best of our knowledge, the only hint of an AGN in the optical is the optical line ratios from Space Telescope Imaging Spectrograph spectroscopy that suggest the presence of a weak AGN . There is evidence of star formation in the central ∼ 20 ′′ × 30 ′′ region with strong Brγ emission (Puxley et al. 1988 ) and 10.8 µm emission (Telesco et al. 1993) . Also a continuum-subtracted image of Hα + [NII] emission (Pogge 1989 ) is suggestive of nuclear star formation. The radio emission has a diffuse morphology with three separate peaks (Vila et al. 1990; Laine et al. 2006 ) that may be an annular ring of star formation around the nucleus. The morphology is similar to what is seen at 10.8 µm (Telesco et al. 1993) , as well as in the 1-0 S(1) molecular hydrogen line (Davies et al 1997) . ROSAT High Resolution Imager data revealed two ultra luminous X-ray sources, one of which may be coincident with the optical nucleus (Liu & Bregman 2005) . The second ULX is 150 ′′ away from the nucleus of the galaxy, well outside the 30 ′′ aperture radius of the XMMNewton observation. The central region of NGC4536 is composed of an extended radio source at arcsecond resolution (Vila et al. 1990 ). From our reanalysis of the VLA 4.9 GHz map (1.3" beam; program AD176) published by Vila et al. (1990) , we measure a point source upper limit of <1.7 mJy for the nucleus based on the observed peak surface brightness at the optical center. The central stellar velocity dispersion is 85 ± 1 km s −1 (Batcheldor et al. 2005) .
The [NeV] 14.3 µm line was detected in this galaxy from an ∼770 × 770 pc region, approximately 10 ′′ northeast of the optical nucleus . A flux of 0.32 ± 0.09 × 10 −21 W cm −2 was detected.
[OIV] 26 µm and [NeIII] 15.5 µm lines were also detected, but were concentrated at a location nearer to the optical nucleus than the [NeV] emission. Photoionization models of midinfrared fine-structure line fluxes suggests that about 10 to 30 percent of the total bolometric luminosity of the galaxy may attributed to the AGN.
CONTAMINATION BY X-RAY BINARIES
The 2-10 keV band X-ray luminosity of 2.0 x 10 40 ergs s −1 and 0.9 x 10 40 ergs s −1 for NGC 3367 and NGC 4536 respectively is consistent with low-luminosity AGNs (Ho et al. 2001) . A compilation of low-luminosity AGN from Ho et al. (2001) , finds X-ray luminosities ranging from ∼ 10 37 − ∼ 10 41 ergs s
While the observed X-ray emission is most likely due to the presence of an AGN, there is a possibility of contamination due to X-ray binaries (XRBs). Gilfanov (2004) examined the connection between the X-ray luminosity of low mass X-ray binaries (LMXBs) and the stellar mass of 11 galaxies with no evidence of current star formation. An average ratio of L x /M ⋆ = 8.3 × 10 28 ergs s
⊙ was found for the 0.3-10 keV luminosity. For NGC 3367 and NGC 4536, LMXBs would account for approximately only 5 percent of the observed X-ray luminosity according to this ratio.
High mass X-ray binaries (HMXBs) however may account for significantly higher portion of the observed luminosity since both galaxies show emission lines consistent with ongoing star formation. Colbert et al. (2004) used a sample of 32 spiral, elliptical, and irregular galaxies, with 1441 X-ray point sources detected by Chandra to study the relation between the X-ray emission (0.3-8 keV) from these point sources and the properties of the galaxy. They related the X-ray point source luminosity, assumed to be mostly from black hole HMXBs and ULXs, to K-band luminosity and the FIR-UV luminosity. Using the K-band luminosity to determine the stellar mass and the FIR-UV luminosity to determine the star formation rate (SFR) they found a linear relationship between X-ray luminosity, stellar mass, and the SFR of a galaxy. Using this relation, we estimated the luminosity expected from X-ray sources other than an AGN. SFRs for NGC 3367 and NGC 4536 were estimated using the extinction-corrected UV luminosities calculated earlier, and using the formula given in Kennicutt (1998) . With SFRs of 0.65 and 0.16 M ⊙ yr −1 for NGC 3367 and NGC 4536 respectively, the relation gives an X-ray luminosity from point sources of approximately 10 percent of the observed luminosity from both NGC 3367 and NGC 4536, suggesting that AGN dominates the X-ray luminosity.
The possible contamination by XRBs may also be estimated based on their expected density within the area observed by the 30 ′′ beam of the XMM-Newton. Pence et al. (2001) examined the distribution of X-ray point sources within NGC 5457. Using the surface density of X-ray point sources in NGC 5457, a rough estimate of the number of X-ray sources in NGC 3367 and NGC 4536 may be determined. They determine the surface density of X-ray sources as a function of the distance from the nucleus. Assuming a distance of 6.85 Mpc for NGC 5457 (Saha et al. 2006) , the distance from the nucleus may be compared with our galaxies. The XMMNewton extraction aperture for NGC 3367 corresponds to a radius of 6.3 kpc and is estimated to have a surface density of 0.29 sources per kpc 2 . The XMM-Newton extraction aperture for NGC 4536 corresponds to a radius of 2.6 kpc and is estimated to have a surface density of 0.56 sources per kpc 2 . These values give an expected number of sources of approximately 36 and 12 sources for NGC 3367 and NGC 4536 respectively. Typical XRBs have luminosities of up to 10 37 ergs s −1 (White et al. 1995) . However, assuming all the X-ray sources in NGC 3367 and NGC 4536 emit at ∼10 38 ergs s −1 (the highest luminosities reached by XRBs in NGC 5457, Pence et al. (2001) NGC 3367 would require at least 200 sources and NGC 4536 would require at least 90 sources in order to account for the observed X-ray emission in the 2-10 keV band if these sources were exclusively due to XRBs. While we assumed a similarity between NGC 5457 and our sample that may not exist, the probability of these many sources emitting at an average luminosity of 10 38 ergs s −1 within an area of a few kpc 2 is extremely unlikely.
In addition to the lower X-ray luminosities, XRBs are expected to be characterized by different SEDs over the UV -optical -X-ray range compared to those from AGNs (Yuan & Cui 2005) . By using the [NeV] emission as a proxy for UV emission, the ratio of the [NeV] luminosity to the X-ray luminosity can be used as a crude indicator of the SED of the ionizing source. The L[NeV]/Lx ratio for NGC 3367 and NGC 4536 is 0.130 and 0.013 respectively, consistent with optically identified AGN ). The L [NeV] /L x ratio will of course depend on a number of parameters including the ionization parameter and the fraction of the emission due to star formation. Moreover there is a large scatter in the correlation between [NeV] emission and UV emission. However, the similarity between this ratio in NGC 3367 and NGC 4536 suggests that XRBs alone cannot be responsible for both the X-ray and [NeV] line emission in NGC 3367 and NGC 4536. Lastly, the X-ray variability presented in section 3.2 for NGC 4536 strongly suggests that the emission is from a single source.
We have thus shown that the X-ray luminosities of NGC 3367 and NGC 4536 are unlikely to be due to XRBs. Furthermore, the detection of the [NeV] line together with the high X-ray luminosities, is highly suggestive of an AGN.
BOLOMETRIC LUMINOSITIES
An estimation of the bolometric luminosity of the AGN may be found using the X-ray and [NeV] luminosities using their respective bolometric correction factors. If we assume that the X-rays are emitted exclusively by the AGN, the X-ray luminosity can be used to estimate the bolometric luminosity of the AGN. If we assume that the black holes at the center of these galaxies have relatively low masses given their low bulge masses, then the Eddington ratios of these galaxies are likely to be high (Greene & Ho 2007) . Lusso et al. (2010) studied 545 Xray selected type 1 AGNs from the XMM-COSMOS survey with available black hole masses and bolometric luminosities estimated using their spectral energy distribution. Assuming that these AGNs emit at very high rates with Eddington ratios >0.2 we adopt a mean bolometric correction factor of 53 (Lusso et al. 2010) . Using this bolometric correction factor, the estimated bolometric luminosities are logL bol (ergs s −1 ) = 42.0 and logL bol (ergs s −1 ) = 41.7 for NGC 3367 and NGC 4536, respectively. For these galaxies photoionization by a starburst is unlikely to give rise to significant [NeV] emission ). If we assume that the [NeV] only arises from the AGN, we can use the relation between bolometric luminosity and [NeV] luminosity established in a large sample of more powerful AGNs (Satyapal et al. 2007 ) to estimate the bolometric luminosity of the AGNs. The bolometric luminosities are estimated to be logL bol (ergs s −1 ) = 43.3 and logL bol (ergs s −1 ) = 42.0 for NGC 3367 and NGC 4536, respectively. These luminosities are a factor of 20 and 2 higher, respectively, than the bolometric luminosities estimated using the X-ray luminosities. This discrepancy may suggest that some of the [NeV] emission originates in shocks. However, given the large scatter in the correlations used to estimate the bolometric luminosities, any definitive conclusions cannot be made about the discrepancy.
BLACK HOLE MASS ESTIMATION METHODS
Eddington Mass Limits -Using the [NeV] and X-ray estimated bolometric luminosities, we can obtain lower limits on the mass of the black hole assuming the Eddington limit. The black hole mass estimates are given in Table 3 .
Bulk Motion Comptonization (BMC) Model -One possible method to determine the mass in BH systems relies on the fact that hard X-rays are produced by the Comptonization process in both stellar and supermassive black holes. Specifically, by fitting the X-ray spectra of Galactic black holes (GBHs) with the BMC model during their spectral transition, one can derive a universal scalable relationship between the photon index Γ and the normalization of the BMC model N BMC . If one assumes that the physics of a black hole system is the same no matter the scale and that the bulk of the X-ray emission is produced by Comptonization, this technique can be used to compare masses of black holes of differing scales. Using the known mass and properties of a Galactic black hole used as reference, the mass of the black hole in question can be extrapolated. A more detailed description of the application of this method to AGNs is given in Gliozzi et al. (2009 Gliozzi et al. ( , 2010 . The mass estimates obtained using this technique vary depending on the uncertainty of the BMC spectral parameters and on the GBH used as a reference giving a range of values. This mass range for NGC3367 and the upper limit mass for NGC4536 is compatible with the lower mass limit derived using the Eddington limit as can be seen in Table 3 . M-σ Relation -The mass of the central black holes can be estimated using the M-σ relation, assuming that the relation extends to lower mass ranges. Using the velocity dispersion values of 61.2 ± 10.1 km s −1 ) for NGC 3367 and 85 ± 1 km s −1 (Batcheldor et al. 2005) for NGC 4536 and the M-σ relation from Gültekin et al. (2009b) , the masses are found to be consistent with the lower mass limits derived using the Eddington limit, but significantly higher than those derived using the BMC model.
Fundamental Plane -This method of estimating black hole mass uses an apparent correlation between X-ray luminosity, 5GHz radio luminosity, and black hole mass. Gültekin et al. (2009a) recently examined this correlation, using dynamically-determined black hole masses, archival data from Chandra, and 5GHz luminosities from the literature for 18 galaxies. Using the X-ray luminosity from this paper and the 5GHz core radio flux estimated earlier, mass estimates for our galaxies may be determined. The masses estimated with this method are consistent with masses implied by the M-σ relation as can be seen in Table 3 . The relation however comes with in intrinsic scatter 0.77 dex, larger than the scatter of the M-σ relation, but like the M-σ relation, the scatter increases as the mass decreases. The relation is developed using higher mass black hole on the order of 10 7 to 10 9 M ⊙ and may not be appropriate for this sample if their central black holes truly have relatively small masses. Gültekin et al. (2009a) explains this scatter with the possibility that the relation may not apply to sources that accrete at high rates. They also explain that the scatter may be skewed by a few outliers.
We note that the last two methods yield significantly larger values for the black hole than the ones obtained using the scaling technique based on the results from the BMC fit. However, Gliozzi et al. (2010) using very high-quality X-ray spectra of the Narrow line Seyfert 1 galaxy PKS 0558-504, showed that the value of M BH obtained with this technique is fully consistent with the other indirect methods. The low values of M BH derived for NGC 3367 and NGC 4536 using the scaling technique can be reconciled with those derived from the fundamental plane and from the M-σ relation if the measured X-ray luminosity is substantially underestimated (for example because of a significant intrinsic absorption). This scenario is consistent with the as the anomalous optical -X-ray spectral index discussed in section 3.3.
SUMMARY AND CONCLUSIONS
We have analyzed the XMM-Newton observations of two late-type galaxies; NGC 3367 and NGC 4536, which are believed to harbor AGNs based on the previous detection of mid-infrared [NeV] line emission. Our main results are summarized as follows:
1. Detailed spectral analysis of the XMM-Newton data for these galaxies reveals that the X-ray luminosity is dominated by a power law with 2-10 keV luminosities of 2.0 × 10 40 ergs s −1 for NGC 3367 and 0.9 × 10 40 ergs s −1 for NGC 4536, respectively, consistent with low luminosity AGNs.
2. The possibility that significant X-ray emission may be emitted by X-ray binaries was explored. It was found that XRBs could be responsible for only a small fraction of the X-ray luminosity detected, and that the significant [NeV] emission cannot be explained by the presence of XRBs alone.
3. Low-amplitude flux changes may be present in both galaxies, and NGC 4536 shows statistically significant variability, providing further evidence of an AGN.
4. A comparison of the black hole mass estimated using the BMC model with other methods suggests the X-ray source may be absorbed in both galaxies. This hypothesis is supported by the steep spectral index α OX found in both sources.
5. Estimated black hole masses range of 10 5 -10 7 M ⊙ for NGC 3367 and 10 4 -10 6 M ⊙ for NGC 4536.
